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Abstract. SDH was first described in 1658 and in 1914 trauma was recognized as one of the causes. Acute SDH is more 
common in younger population while chronic is common in the elderly with the peak of incidence of 7.35/100000 per year 
in the age group 70-79 years. Trauma is one of the main causes of SDH although in 30-50% of patients direct trauma to 
the head can be omitted. Other predisposing factors include: anticoagulant therapy, epilepsy, and hypertension. The aim 
of the study was to determine risk factors and prognostic factors for the occurrence of SDH, also to show what age group  
is most at risk for developing chronic and acute SDH. Identify the diagnostic steps in proving SDH and the best method of 
treatment. The study includes 267 patients treated in the period from 1.1.2019 to 31.12.2019 at the Clinic for Neurosurgery 
CCS. SDH was diagnosed by neurological examination and brain CT in all patients and all were treated conservatively or 
surgically. The analytical statistics were used parametric and non-parametric tests of difference. The study included 185 
men and 82 women of middle age 68 ± 17.19 years. Most patients were between 6-8 decades. Multiple changes in  CT were 
observed in 63.3% of patients. Chronic SDH had 50.5% of patients and 45.6% had acute SDH. The most common symptoms 
were headache, psycho-organic syndrome, and hemiparesis. Patients with a GCS score of more than 8 had a better 
prognosis and outcome. Surgical treatment was the main course of treatment in our study. CT with / without contrast is the 
gold standard in detecting SDH. Men are at higher risk for the occurrence of SDH. Symptoms can occur later in the clinical 
presentation so we need to take caution when performing neurological examination. Factors that can lead us to suspect 
possible SDH are: age, gender, type of injury, clinical presentation, and time of occurrence. 
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Introduction 
Chronic subdural hematoma (cSDH) is an encapsulated 
collection of old blood, mainly or totally liquefied and 
localized between the dura mater and the arachnoid. It 
was first described by J.J. Wepfer  in 1658 and then found 
himself in the popular novel Pierette written by Honore 
de Balzac in 1840. Balzac described the traumatic origin 
and surgical treatment of these hematomas even though 
they had not yet been recognized as a separate clinical 
entity by physicians. This view was challenged by Vir-
chow in 1857. giving his term "pachymeningitis hemor-
rhagica intern" to describe this disease, considering it to 
be of inflammatory origin. It wasn't until 1914. traumatic 
origin of subdural hematomas firmly established by Trot-
ter, who gave them the name "subdural hemorrhagic 
cysts". Hulke described the first successful operation of 
a chronic subdural hematoma in 1883. In the era before 
computed tomography (CT) diagnosis was made by angi-
ography or diagnostic trepanation. The introduction of CT 
diagnostics has set the gold standard in detecting SDH. 
SDH is a dynamic lesion and its presentation depends on 
age, shortly after bleeding (acute phase) it is hyperdense 
due to the presence of fresh blood, after a few weeks (sub-
acute phase) isodensate due to fibrinolysis and after 4 
weeks (chronic phase) hypodense due to fluid resorption.  
Chronic and acute SDH have different presentations on 
brain CT scan (Figure 1). 
Acute SDH generally occurs in the younger popula-
tion, after severe trauma, followed by structural brain 
damage, and is presented within 72 hours. In contrast, 
chronic SDHs often occur in the elderly population after 
a trivial injury, without any brain injury, and usually take 
weeks or months before becoming clinically evident. The 
incidence peak of cSDH is in the sixth and seventh dec-
ades of life. The incidence is estimated to be 1.72 / 
100,000 per year, rising rapidly with aging to 7.35 / 
100,000 per year in the 70-79 age group [1-22]. Other 
studies have shown there is a rising incidence of chronic 
subdural hematomas because there are more people in 
older populations. It has long been known that subdural 
hematomas are more likely to develop in the elderly even 
after minor traumas. Generalized cerebral atrophy and in-
creased vein fragility associated with aging are major risk 
factors. With aging, there is a decrease in brain mass and 
an increase in space between the brain and skull bones 
from 6% to 11% of total intracranial space, which leads 
to vein stretching and increased brain movement within 
the cranium [1-11, 15-29]. 
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Trauma is one of the most important risk factors. 
However, direct head trauma may be absent in 30-50% 
of cSDH cases. Attention should be paid to indirect head 
injuries as well as trivial injuries that patients often forget 
to mention. Other predisposing factors are anticoagulant 
therapy, epilepsy, alcoholism, hypertension, etc. In the 
elderly, the most common clinical presentation is in the 
form of mental disorders (50-70%). It can manifest as 
varying degrees of state of consciousness. The diagnosis 
can be overlooked in psychiatric or neurological patients 
in whom any change in behavior or functional status is 
usually attributed to their pre-existing illness [1-5, 9-17, 
23-33]. Hemiparesis can be found in about 58% of cases 
in some studies [1-7, 17-26]. Limb weakness is usually 
mild and contralateral, although cases of ipsilateral 
symptoms have been seen. The incidence of headache 
varies from 14% to 80% in different studies [1-3, 7-19, 
29-35]. The first reason why headache is less common in 
the elderly compared to younger patients is partly due to 
increased intracranial space for hematoma accommo-
dation [1-14]. 
The second reason is that confusion first occurs in the 
elderly so they report to the doctor before a headache oc-
curs. Another common symptom is syncope, which oc-
curs in about 74% of cases. Epilepsy has traditionally 
been considered a rare presentation, although it was de-
tected in as many as 6% of cases as an initial symptom. 
We often do not suspect the diagnosis of SDH at the time 
of the initial presentation in most cases. Other possible 
diagnoses at the time of presentation are tumor, subarach-
noid hemorrhage, and stroke. The most important step in 
the diagnosis is SDH is a high index of suspicion. It 
should be considered in a patient with/without a history 
of head injury presenting: 
▪ Changes in mental status or worsening of a pre-
existing neurological or psychiatric deficit, 
▪ Focal neurological deficit, 
▪ Headache with or without focal neurological deficit. 
SDH treatment is surgical evacuation, although small 
hematomas can be withdrawn spontaneously or with con-
servative therapy, but patients should be closely moni-
tored. The most common surgical complications are symp-
tomatic recurrences of hematoma (8-37%) and epi-seizures 
(about 11%), while mortality and morbidity (15.6%) vary 
depending on the literature [1-9, 13-19, 24-26, 36-38].    
Materials and Methods 
This study includes a retrospective review of a database 
of patients (267 patients) with verified acute and chronic 
subdural hematoma received in the period 1/1/2019 to 
31/12/2019 at the Emergency Center in Belgrade and 
treated at the neurosurgical department. The analysis 
included patients who met the following conditions:  
1. Clinically, by examination and CT scan verified 
the presence of SDH, 
2. Treated conservatively or surgically 
The analysis used:  
1. Complete medical histories,  
2. Findings obtained by computed tomography (CT), 
3. Glasgow coma and outcome scales (GCS, GOS) 
Parametric (t-test) and non-parametric difference 
tests (χ2 and Median test) were used in analytical statis-
tics. Parametric tests were applied to examine the differ-
ences and interactions of observation features in which 
the condition for performing a parametric test was met. 
Non-parametric tests were applied to observation fea-
 
Fig. 1 Acute and chronic subdural hematoma 
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tures in which the conditions for performing analog par-
ametric tests were not met, as well as to observation fea-
tures that are naturally analyzed by these tests.  
Results 
Our database contained 267 patients of both gender, 185 
males (69.3%) and 82 females (30.7%). A total is 267 pa-
tients, with a mean age of 68.35 ± 17.19 years. The 
youngest patient was 6 months old and the oldest 97 years 
old. The median age in the observed group was 73. There 
was a statistically significant difference in favor of the 
male sex (p <0.001). Most patients were between 60 and 
80 years of age, with an incidence peak between 7 and 8 
decades. A statistically significant difference in age con-
cerning sex can be observed (p<0.001). The distribution 
by sex and age is shown in Figures 2 and 3. 
 
Fig. 2 Patient distribution by gender 
 
Fig. 3 Patients age distribution 
With regard to the manner in which SDH occurred, 
patients were divided into three groups:  
1) SDH resulting from a head impact by blunt force 
trauma, fall, or other direct head impact,  
2) SDH resulting from direct head impact in a traffic 
accident, and  
3) spontaneous SDH.  
The distribution of patients concerning the onset of 
SDH can be seen in Figure4. A statistically significant 
difference in the benefit of patients in the first group was 
observed (p <0.001). At admission, there were 7 patients 
(2.7%) with polytrauma while the rest were only 
with/without head injury. Multiple changes in CT were 
observed in 169 patients (63.3%). These changes were in 
the form of head bone fractures (20.2%), brain contusion 
(25.84%), epidural hematoma (2.6%), subarachnoid 
hemorrhage (13.1%), and intracerebral hemorrhage 
(1.4%) (Figure 5). A highly statistically significant dif-
ference in the occurrence of contusions together with 
SDH during head injury was observed in this group of 
patients. Based on the findings on CT, we divided in 
terms of localization, time of onset of SDH, and displace-
ment of central structures, which can be seen in Figures 
6 and 7. Chronic SDH had 50.5% of our patients, while 
acute had 45.6% of patients. Above the left hemisphere, 
SDH had 45%, over the right hemisphere 39% and over 
both hemispheres had 16% of patients. In our study, we 
observed more patients with left-sided hematoma occur-
rence without compressive effect and displacement of 
central structures, as well as more patients with chronic 
SDH at admission (p <0.001).  
 
Fig. 4 Patients distribution regarding the mechanism of 
SDH formation 
 
Fig. 5 Most common brain injuries associated with SDH 
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Fig. 7 Type of SDH versus time of onset in our study 
 
Table 1 Symptom presentation of admitted patients in 
our study 
Distribution of symptoms admitted in patients in our study 
Cranial nerves  
Normal 166 
Deficit 58 
Palsy of n. VII on the right side 15 
Palsy  of the n. VII on the left side 10 
Palsy of the n. III 1 
Extremities  
No deficit 124 
Decerebration 41 
Patient with right sided hemiparesis 56 
Patient with left sided hemiparesis 44 
Bihemiparesis 2 
Different types of hemiparesis at admission:  
the left-sided weakness of mild grade 33 
the left-sided weakness of moderate severity 4 
the left-sided weakness of severe grade 7 
the right-sided weakness of mild grade 38 
the right-sided weakness of moderate severity 11 




Psychoorganic syndrome 66 
Syncope 35 
The clinical presentation is manifested with limb 
weakness, psychoorganic syndrome, cranial nerve disor-
der, or syncope. The most common symptoms were head-
ache, psychoorganic syndrome, and hemiparesis. Most 
patients on admission showed no signs of failure on cra-
nial nerves or limbs (p<0.001). Table 1 shows the most 
common symptoms in our study.  
The predisposing factors mentioned in the introduc-
tion may play an important role in  developing SDH after 
trauma. As more than 50% of patients over 50 were ex-
pected to have associated comorbidities: diabetes, hyper-
tension, epilepsy, dementia, stroke, etc. We observed that 
about 30% of patients had different types of cardiovascu-
lar disease and hypertension. Figure 8 shows the distri-
bution of patients with their comorbidities by gender. 
According to the protocol defined for these patient con-
ditions, the Glasgow Coma Score was determined at the 
time of admission, and the conditions during discharge 
were determined by the Glasgow Outcome Scale. Based 
on the number of GCS points on admission, patients were 
divided into two groups: those with less and those with a 
score greater than 8, and in relation to the outcome on dis-
charge in five groups. As expected, patients with a GCS 
score greater than 8 had a better prognosis and the best 
possible outcome (p <0.001). High statistical significance 
was shown in relation to the outcome in favor of men (p 
<0.001). Tables 2 and 3 show the ratio of GCS and GOS 
score in relation to gender and age group. Besides the GCS 
scores on admission, a previous use of anticoagulant ther-
apy also influenced  the outcome of the patients. Among 
our patients, 62 had received anticoagulant therapy prior to 
admission, and the study did not show statistical signifi-
cance for the benefit of patients without anticoagulant ther-
apy in terms of outcome (Figure 9). 
After assessing the patient's condition, 173 patients 
(65%) underwent surgical treatment while 94 (35%) pa-
tients were treated with conservative therapy (Figure10). 
Twice as many more men had a heamatoma for surgery 
than females. We  decided  on surgical treatment in most 
of our patients (p <0.001). In our study operated patients 
aSDH saSDH cSDH
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were shown to have a better treatment outcome than pa-
tients treated conservatively (p <0.001) (Figure 11). 
Table 2 GCS and GOS scores by age group in our study 
Distribution of the GCS and GOS score considering the age  
 GCS<9 GCS>9    
0-20 0 7    
21-40 3 12    
41-60 13 24    
61-80 30 114    
81-100 16 48    
 GOS 1 GOS 2 GOS 3 GOS 4 GOS 5 
0-20 0 1 0 0 6 
21-40 3 0 1 0 11 
41-60 10 2 2 1 22 
61-80 34 7 16 6 81 
81-100 18 9 7 3 27 
Table 3 GCS and GOS scores relative to gender in our 
study 
GCS and GOS score considering gender 
 GCS<9 GCS >8    
M 36 149    
W 26   56    
 GOS 1 GOS 2 GOS 3 GOS 4 GOS 5 
M 38   9 19 8 111 
W 27 10   7 2   36 
 
Fig. 9 Treatment outcomes in patients with and without 
anticoagulant therapy 
 
Fig. 10 Distribution of operated patients and patients 
treated with conservative therapy 
 
Fig. 11 Treatment outcome of patients treated with 
surgical and conservative therapy 
Discussion 
Our group consisted of 185 (69%) men and 82 (30.7%) 
women, which tells us that SDH occurs 2.25 times more 
frequently in men. Similar studies conducted recently 
show that the occurrence of SDH is 3 times more com-
mon in men. In the study it was shown that in 56% of 
cases patients were from age groups from 5 to 6 decades; 
another study  states that more than 50% of cases were 
from a group of patients over 60 years of age. Our study 
showed that the majority of patients are consisted of peo-
ple between the ages of 6 and 8 decades, which are con-
sistet with different studies. Acute SDH has been shown 
to occur in 5-25% after severe head trauma depending on 
the study. Men were also shown to have a higher inci-
dence of chronic SDH. In our study, it was shown that 
1.44 times more acute SDH was frequent in men than 
women, and 4 times more chronic SDH was frequent in 
men than women. When we talk about literature, it was 
discrabed 1.3 to 2 for acute SDH in men, and 3 to 5 times 
more in men for chronic SDH.  
Mortality is less than 20% for those under 40, about 
65% for the 40-80 age group, and patients over 80 have 
the highest mortality [1, 4, 7, 9, 15, 21, 26, 29, 33, 36, 
38]. Our study found mortality of less than 30% both of 
acute and chronic SDH. Causes of SDH are head trauma, 
coagulopathy or anticoagulant therapy, spontaneous, etc 
[1-5, 7-13, 16-28]. Trauma plays a major role in the onset 
of acute SDH. They are most injured in crashes, violence, 
or motor accidents [1-9, 23-33]. When it comes to 
chronic SDH, about 50% of patients do not have a head 
injury, and if they do, it is usually a minor injury. In 25% 
of patients who have had a head injury, symptoms of 
chronic SDH occur within 1-4 weeks, in the other 25% 
between 5 weeks and 3 months and only 1/3 of patients 
have no asymptomatic period [1-14]. 
Proven risk factors for developing SDH are: alcohol-
ism, epilepsy, anticoagulant therapy, cardiovascular dis-
ease, diabetes mellitus, etc [1-7, 9-14].The literature and 
different studies found that 10-25% of patients are on As-
pirin therapy, while in our study, Aspirin and/or antico-
agulant therapy was used by 23% of patients [3-5, 11-16, 
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22-27]. In our study, the most important factors for cardi-
ovascular problems and hypertension were singled out, 
which can be explained by the fact that the majority of 
patients were elderly. It is a well-known fact that clinical 
presentation is dominated by headache, confusion, hem-
iparesis, disorders of consciousness, while to a lesser ex-
tent weakness, seizures and incontinence occur. 
Headache occur in 90% and confusion in 56% of 
cases, while in 75% of cases, headache is accompanied 
by nausea and vomiting [1, 4, 6, 9, 12, 16, 19, 20, 22, 24, 
28, 30]. Hemiparesis and syncope occur in approximately 
58% and 40% of cases, respectively. Hemiparesis is ipsi-
lateral in 40% of cases [10-18, 22, 25, 31, 32]. In our 
study, the dominant clinical signs of SDH occurred to a 
lesser extent, which may be explained by the rapid arrival 
of patients after trauma before the symptoms could be de-
veloped. On admission, 205 patients (76.7%) had a GCS 
score greater than 8, while 62 (23.2%) patients had a 
score of less than 9. It has been shown in various studies 
that one of the most important prognostic factors for 
treatment outcome is certainly a GCS score [1-9, 25-33]. 
This is supported by the fact that as many as 82% of pa-
tients with a score less than 8 from our study died, while 
in the group of patients with a score greater than 8 that 
percentage was less than 1. Seventy one percent  of our 
patients had complete recovery (GOS 5). The better treat-
ment outcome in our study was experienced by men, 
which can be explained by their majority share in our 
study. Surgical treatment is taken as the main choice of 
treatment (65% patient in our study), and  35% of patients 
was treated with conservative therapy in our study but 
other studies have shown that around 23% of patients did 
not undergo surgery because the size of the hematoma 
was small [2-7, 15-23, 34-38]. In almost all studies, the 
operative approach is considered to be the main form of 
therapy for patients with SDH associated with midline 
shift, while conservative therapy is reserved for patients 
who are asymptomatic and with a small hematoma on 
brain CT [9-12, 24, 27, 33, 37].  
Conclusion 
Since the introduction of CT diagnostics, detection of both 
acute and chronic SDHs has progressed significantly and is 
now considered the gold standard in the detection of SDH. 
Men are at higher risk for developing SDH due to both 
lifestyle and associated comorbidities. Trauma has been 
shown to be one of the most common causes of SDH 
especially acute in the younger population, so care should 
be taken when screening as symptoms can often occur later. 
Efforts should be made to educate medical professionals 
because the diagnosis of SDH is first made with suspicion 
and only then with diagnostic procedures. Significant 
factors for suspecting a possible diagnosis of SDH are age, 
gender, type of injury, clinical presentation, and time of 
developing  symptoms. In the population group between 6 
and 8 decades, the most common is chronic, while in the 
younger age group 40, acute SDH is more common. The 
most common symptoms are headache, confusion, 
hemiparesis, state of consciousness. Surgical treatment is 
certainly an option of choice except in patients with very 
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